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INTRODUCTION

The micrometer- and sub-micrometer-scale microtextures
of alkali and plagioclase feldspars in siliciclastic sedimentary
rocks are the product of two processes: (1) exsolution, poly-
morphic transformation, and deuteric/hydrothermal alteration
in their parent igneous or metamorphic rock; and (2) diage-
netic alteration within the present or a former sedimentary rock.
Diagenesis may include one or more episodes of dissolution,
precipitation, and replacement of feldspar. If the products of
these two processes can be distinguished reliably, feldspar
microtextures may be a powerful source of information on both
provenance and diagenetic histories.

The microtexture of some alkali feldspars can be observed
by standard light microscopy or by scanning electron micros-
copy (SEM), but most feldspars have sub-micrometer-scale
microtextures that are best studied by transmission electron
microscopy (TEM). Previous work has shown how TEM can
be used with great effect to determine the mechanisms of re-
placement of detrital alkali feldspar by authigenic microcline
(Lee and Parsons 1998) and precipitation of adularia
overgrowths (Worden and Rushton 1992; Lee and Parsons in
press). Most of the recent work on plagioclase feldspars in
siliciclastic rocks has focused on the evidence for diagenetic
reactions, principally replacement of detrital alkali and plagio-
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ABSTRACT

Reservoir sandstones from well 30/16-7 in the Upper Jurassic Humber Group, UK North Sea,
contain plagioclase feldspars with a range of chemical compositions, microtextures, and origins.
The chemical composition of feldspar grains in samples from three different depths in the core
ranges from ~0 to 18 mol% An. Two of the samples have a well-defined gap in the compositional
range between ~An4 and ~An9. This gap reflects the absence of plagioclase feldspars with those
compositions in the ultimate source area of the Humber Group sandstones. Examination of An-
bearing feldspars on either side of the gap by TEM shows that they have lamellar and/or tweed
exsolution microtextures that are characteristic of plagioclase feldspars having bulk compositions
within the peristerite miscibility gap. This is the first time that peristerites have been found in a
sedimentary rock, and they suggest a low-grade metamorphic provenance for the plagioclase popu-
lation. Compositional gaps have been commonly observed in Ab-rich plagioclase feldspars from
metamorphic rocks, although the precise reasons why feldspars do not form within the gap remain
poorly understood. In addition to the An-bearing peristerites, 30/16-7 contains a varied suite of An-
poor feldspars. The microtexture of some of these grains is consistent with a low-grade metamor-
phic provenance, whereas others are inferred to be diagenetic in origin and to have formed by
albitization of detrital alkali or plagioclase feldspar. Stratigraphic differences in the presence and
size of the compositional gap within the Humber Group suggests that plagioclase feldspars may be
a powerful new tool for high-resolution stratigraphic correlation and may also be very sensitive
indicators of changes in provenance.

clase feldspars by albite (albitization) and precipitation of al-
bite cements (e.g., Saigal et al. 1988; Ramseyer et al. 1992).
To date, only one study of plagioclase diagenesis has used TEM
(Hirt et al. 1993), and their work provided new information on
the mechanisms of albitization at the nanometer scale.

Here we present results of an investigation of the chemical
composition and microtexture of plagioclase feldspars in arkosic
sandstones from the Upper Jurassic Humber Group, U.K. North
Sea. We have unexpectedly found that most of the An-bearing
plagioclase grains are peristerites, a variety of feldspar that has
been previously unambiguously identified by TEM only from
a handful of metamorphic rocks and pegmatites. Chemical data
show that these peristerites are most likely to have formed in
low-grade metamorphic rocks under a restricted range of pres-
sure and temperature conditions. This discovery has important
implications for determining the provenance of siliciclastic
rocks in the North Sea, using plagioclase feldspars for high-
resolution stratigraphic correlation and also for understanding
the abundance of peristeritic plagioclase in crustal rocks.

GEOLOGICAL BACKGROUND

This study used sandstone reservoir rocks from the Fulmar
oilfield, which is located in the southwestern part of the Cen-
tral Graben in the U.K. sector of the North Sea (Fig. 1). Samples
were collected from a cored interval of borehole 30/16-7. These
sandstones belong to the Upper Jurassic Humber Group, which




